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Different Goals rorre?] f

« PDG and Search Engines have very different goals

« Search engines (e.g. Google) produce a list of articles
on a given topic, such as “pion mass”
— 2,700,000 hits in Google (top entry from Wikipedia)
— 114,000 hits in Google Scholar (top entry is theory paper)
— 240 papers in SPIRES

 PDG aims to evaluate the available data in order to give
an authoritative answer endorsed by the experts in the
field
— For example, gives single, citable, world average value for

pion mass, together with detailed information how it was
obtained

J. Beringer — September 2008 3
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; PDGLive Particle Summary - Mozilla Firefox

} pion mass - Google Search - Mozilla Firefox

7 : : : File Edit View History Bookmarks ScrapBook Tools Help
File Edit View History Bookmarks ScrapBook Tools Help

¢<:,E| - - @ ﬁ_l‘ = i | a8 http:.".i‘www.google.co'|v| Dl |

pion mass

pion mass

H\] . i - @ ﬁ_l‘ = v [0 nttiedgiive.blgow blockdata brl?nodei inscript= [+ [ B> |

Web Images Maps MNews Shopping Gmail more ¥ Signin [*]
1 particle date group
‘ 0 O [e I_Dion e Ty Advanced Search
Preferences
ndglive ‘ Summary Tables | Review s, Tables, Plots. Particle Listings: |
from the 2008 Review of Particle Physics.
Web Results 1 - 10 of about 2,760,000 for pion mass. (0.27 seconds) Please use this CITATION: C. Amsler et al. (Particle Data Group), Phys. Lett. B667, 1 (2008)
E 7+ MASS

- _ .n- . E The most accurate charged pion mass measurements are based upon x-ray wavelength measurements
Pion ] Mass: 1: 133'5?'_018(35_) .M_eWc;Z ™: 134.9766(6) MeVic2 E for transitions in m—-mesonic atoms. The observed line is the blend of three compaonents, corresponding
According to http/en.wikipedia.org/wiki/Pien 3 to different K-shell occupancies. JECKELMANN 1994 revisits the occupancy question, with the conclusion

that two sets of occupancy ratios, resulting in two different pion masses (Solutions A and B}, are

Pion - Wikipedia. the free encyclopedia equally probable. We choose the higher Solution B since only this solution is consistent with a positive
If their constituent quarks were massless (making chiral symmetry exact), the Goldstone . mass-squared for the muon neutrino, given the precise muon momentum measurements now available

(DAUM 1991, ASSAMAGAN 1994, and ASSAMAGAN 1996) for the decay of pions at rest. Earlier mass

theorem would predict that the pions should have zero mass. ... determinations with pi-mesonic atoms may have used incorrect K-shell screening corrections.

en.wikipedia.org/wiki/Pien - 52k - Cached - Similar pages

Measurements with an error of >=0.005 MeV have been omitted from this Listing
Pion Mass Measurement 3

Research programmes at the Space Research Centre, University of Leicester. @ backlcolus
www.src.le.ac.uk/projects/pion_mass/ - 11k - Cached - Similar pages

nt MASS References History since 1958 i |
[0710.0691] Pion mass difference from vacuum polarization
Abstract: We calculate the electromagnetic contribution to the pion mass difference, $\Delta

m*2_\pi=m*2_{\pi*+}-m*2_{\pi"0}$, in the chiral limit through ... 139.57018 = 0.00035 OUR FIT
arxiv.org/abs/0710.0691 - Tk - Cached - Similar pages

VALUE (MeV ) DOCUMENT ID TECN CHG COMMENT

Error includes scale factor of 1.2,

139.57018 £ 0.00035 OUR AVERAGE Error includes scale factor of 1.2.

On the two-loop contributions to the pion mass 139.57071 = 0.00053 1 LENZ 98 CNTR v piijnic NZ2-atoms gas target

- - - - . . ] 139.56995 = 0.00035 2 JECKELMANN 94 CNTR = - atom, Soln. B
We derm_a a simplified rep.resentatlnn for the pion ma.ass to two loops in three-flavour chiral *+ * We do not use the following data for averages, fits, limits, etc. * * *
perturbation theory. For this purpose, we first determine the ... 130.57022 = 0.00014 3 ASSAMAGAN 96 SPEC i oty
www.iop.org/EJlabstract!1126-6708/2007/09/065 - Similar pages 1 130.56782 = 0.00037 4 JECKELMANN 94 CNTR _ - atom, Soln. A
by R Kaiser - 2007 - Related articles - All & versions E 139.56996 + 0.00067 5 DAUM 91 SPEC + Tt oty

E ] 139.56752 = 0.00037 6 JECKELMANN 868 CNTR = Mesonic atoms

Physics Letters B : On the determination of the pion effective ... 139.5704 + 0.0011 5 ABELA 84 SPEC + See DAUM 1991
He) reaction, have been used by several groups to derive the pion effective mass in nuclear 139.5664 = 0.0009 Ly 80 CNTR = Mesunic atoms
matter. We show that these binding energies are fully consistent ... 139.5686 £ 0.0020 CARTER 76 CNTR - Mesonic atoms
linkinghub.elsevier.comiretrieve/piilS0370269398006558 - Similar pages 139.5660 = 0.0024 7.8 MARUSHENKO 76 CNTR - Mesonic atoms

by E Friedman - 1998 - Cited by 12 - Relat

articles - All 5 versions

R 1 LENZ 1998 result does not suffer K-electron configuration uncertainties as does [ECKELMANN 1994,
Pion-mass dependence of three-nucleon observables 2 JECKELMANN 1994 Solution B {dominant 2-electron K-shell occupancy), chosen for consistency with positive m2,

The pion-mass dependence of input quantities in our "pionless” EFT is obtained from a 3 ASSAMAGAN 1996 measures the 4+ momentum p, in m+ — u* v, decay at rest to be 29.79200 = 0.00011 MeV/c. Combined with the 4+ mass

re?.an_t ??L?IEF;?ICU?ﬁ;nNLD thg;:r?:rg\g:ﬁu:grkf.t ‘_‘I‘ and the assumption m, = 0, this gives the m* mass above; if m, > 0, my+ given above is a lower limit. Combined instead with m, and
4 Ak, = = - ar pages - Reeh
e LT (assuming CPT) the m~ mass of JECKELMANN 1994, p,, gives an upper limit on m, (see the v }.

by HW HAMMER - 2007 - Related articles - All ¥ versions . . __— .
4 JECKELMANN 1994 Solution A {small 2-electron K-shell occupancy) in combination with either the DAUM 1991 or ASSAMAGAN 1994 pion decay

: . f o muen momentum measurement yields a significantly negative mg . It is accordingly not used in our fits

Citebase - The pion mass in finite volume _ _ . . N . _

\We determine the relative pion mass shift MTT(LJMT-1 due to the finite spatial extent L of the The DAUM 1991 value includes the ABELA 1984 result. The value is based on a measurement of the p* momentum for ¥ decay at rest, p,

box by means of two-flavar chiral perturbation theory and the ... 29.79179 +0.00053 MeV, uses m, = 105.658389 £ 0.000034 MeV, and assumes that m, = 0. The last assumption means that in fact the value

www.citebase.org/abstract?id=oai%3AarXiv.org% 3Ahep-lat¥%2F0311023 - 13k - is a lower limit .

Cached - Similar pages 6 JECKELMANN 1986B gives my/mg = 273.12677(71). We use m, = 0.51099906(15) MeV from COHEM 1987. The authors note that two solutions

for the probability distribution of K-shell occupancy fit equally well, and use other data to choose the lower of the two possible m* masses.

poF; Volume dependence of the pion mass 7 These values are scaled with a new wavelength-energy conversion factor VA = 1.23984244(37) x 106 eV m from COHEN 1987. The LU 1980
] screening correction relies upon a theoretical calculation of inner-shell refilling rates
& 8 This MARUSHENKO 1976 value used at the authors' request to use the accepted set of calibration y energies. Error increased from 0.0017 MeV -

-~J ™~ [ ]
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DOE Review

[~ } plon mass - Google Search - Mozilla Firefox

« Google indexes e

PDG Web pages ("-"" - - @ ﬁ (= J 3 http:.-'j-'www.gaagle.cam:‘se& - [p v atlas trf “+ | |ABP| -
I h Web |mages Maps News Shopping Gmail more ¥ Signin %
. . - Advanced Search
find PDG pages Go ugle prm s | S
Web Results 1 - 10 of about 303 from pdg.ibl.gov/2008 for pion mass. (0.28 seconds)
- PDG Google |m-- 120080, italnan o
uses oodagie Por1— 1= THE p (770) Updated April 2008 by S. Eidelman (Novosibirsk ...
File Format: PDF/Adobe Acrobat - View as HTML
o o sion is qualitatively supported by the high statistics study of. ANDERSON 00A. However,
to s ea rc Wlt I n model-independent comparison of. the two-pion mass spectrumin T ...
pdg.lbl.gow2008/reviews/rho770_m0O09 pdf - Similar pages
P DG pages Por1 = 1— INTRODUCTION TO THE NEUTRINO PROPERTIES LISTINGS Revised ...
File Format: PDF/Adobe Acrobat - View as HTML
Py . the oscillation results, thus limits all active neutrino masses. Traditionally experimental [
_ Resu It Of plon neutring mass limits obtained from. pion decay ...
pdg.lbl.gow2008/reviews/neutrino_properties_s066200.pdf - Similar pages
b
mass Search Por LG (JP)=1-(0-)m MASS ™ MASS ™ MASS ™ MASS HTTP-//PDG ...
File Format: PDF/Adobe Acrobat - View as HTML
1 n 't' t d fr m The most accurate charged pion mass measurements are based upon x-. ray wavelength
I I Ia e O * measurements for transitions in . —. -mesonic atoms. The ...
h b pdg.lbl.gow2008/istings/s008 pdf - Similar pages
SearC OX On ror 17. FRAGMENTATION FUNCTIONS IN e e ANNIHILATION AND LEPTON-NUCLEON DIS
File Format: PDF/Adobe Acrobat - View as HTML
P D G Web page Jul 29, 2008 ... mesons have a mass that is. accidentally very near the sum of the D and the
pion mass. The small isospin violating ...
pdg bl gow/2008/reviews/fragrpp pdf - Similar pages
ol G(JPC)=1-(0-+)m MASS T MASS m MASS T MASS m-mm....
File Format: PDF/Adobe Acrobat - View as HTML
Mass Listings concerning recent revision of the charged pion mass. ... thermal background
at the temperature of about the pion mass through the reaction ...
pdg.lbl.gow2008/listings/s009 pdf - Similar pages
-
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Difficult to Parse coered] f

DOE Review

« Current PDG pages difficult to interpret for search
engines

— Lots of Greek symbols and equations
— Information specific to HEP context

— Investigate how to help search engines better “understand”
PDG web pages

 HEP searches often difficult in ASCII
— Try searching for
. “Mass of A
. “BF(BQ — J/U(15)P)"

— LaTeX syntax may work, but need to guess exact LaTeX
expression used in article

J. Beringer — September 2008 6
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SPIRES and PDG e B

DOE Review

« SPIRES, and its successor INSPIRE (under
construction), provide a comprehensive HEP
Literature database

— Similar to a search engine, but focussed on HEP literature

— Again, can provide list of available data, but evaluation must
be done by user

« Cross-linking between pdgLive and SPIRES

— pdgLive provides reference information and pointers to full
citation entries using SPIRES

— SPIRES provides links from an article to data in pdgLive

J. Beringer — September 2008 7
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Conclusions coeeerd]

DOE Review

« Search engines and PDG have different goals

 PDG provides an authoritative evaluation of HEP data

— Due to nature of data (lots of math and Greek) difficult to parse
by Google and similar search engines

« We need to provide a specialized online tool such as
pdgLive that allows efficient browsing and searching of
PDG data

— Cannot be done by a general-purpose search engine

J. Beringer — September 2008 8
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Major RPP production tasks _—

BERKELEY LAB

DOE Review

 Literature search
 Encodings
 Verifications

* Reviews

« Monitoring progress
 Web/Book production

 Errata

P. Zyla — September 2008 10
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< PDG Encoding process |;n

particle data group

1 .
OE Review

J. Abdallah et al DELPHI Collabo

Receive encoding instructions et i
© T Gy ! )

I t f . I QO08BPE A none 96--103 at 95% E\\
- ¥y
OtlS O emallis Ry
s LS ; BA[ g9
QO08BPE A ABDALLAH 07 he g TANEN;
. . . . 209 Gev, with o ™ O8R BAILE;;BA["-‘
limits on S
OUR gy,
IVALUA
————mme————— B 3
g p 2: o 59."“‘%0" text of FN=}; ] T‘?I{JEQ?}{;A
; o = NBAU,
e w“ck\"“%xzv o, oo byes I(;sis TINR= 28 | BAI gapy UM
e P s SRS dag = —
mwﬁ&n;; (s s a\:_‘ (F'\i 049 av. -
s P en @ o e J HosR
O n Nl W ‘ o T yed &
Enter into database usin
oY (3L O 2 o™
g et
. - N;;ﬁ\,ase' y
single-user editor sysiem ’ = s -
jficd’
. piotr . recent VET* read
.nk%‘-"{m pe? orrections afte Wzl s nould 1.
"“ qu ¥ ome moze €O7F¢ o of tne nead®” v nd N

. op® T s o ~QRP S
— New particles, decay modes, nodes, o ST g 6 B
sen 30 Y2 —— B un

(0137 060 o 08
\oT® % _ 158 £ €0 AUBERT
measurements, footnotes e ST R e
: KO L P aene AUBER
vy ?‘t?‘fgé‘o& ?3&775.1:6\: 2:4 2% g
n n 9 ﬂ:;*“l : ———hdd a0 eIF % ch R
Evaluate data and create listings g Yo
/ 6 -
,,:?' e e sff\p‘:)e/w P. Bell 08 . PLB 658 103
F_ . " A \MNEM' M1T68 ¢ +Bernabei,Cappella,Cerulli+ ()
— Fits, averages, create ideograms, etc. L e s
Ton\psi i 6HDB A 5
L — SO76HDB B Zgg? 33: g:
4U'5'E;7r Leoy 5 :‘o(:sa’];(nf@ Belli 08 use Z
O el use ZnWO, intillati
Iterate output with encoders g T et i sy
- 8035%8 Sty " 2008 g ez ::07 e ol 1 \
(6™ * ol
(lots of emails) w0 R S
ey oy, “3x10e e R vt
H H . i oo So3s, MOVe’hey "Sury, =y ot
— Post listings; communicate; iterate S eag, e P
60, pOCUMER 0a

¥ N
Mo;s% a0 1? Ktna SK®) poc L Y(’f") (u )
Boey A et e e S ghe

e

AcP i e
UE o R € b
Movs ,, = & q%“ﬂ @) o O g e — 5 Y

corrections and adjustments

Samples of encoding instructions

P. Zyla — September 2008 11

meeesssssssssssssss L AWRENCE BERKELEY NATIONAL LABORATOR Y D



@PDG Editor interface to database ..
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BERKELEY LAB

Requires detailed knowledge about database structure and
conventions (PDG macros) to insert/modify data

22 hitps://pdgo.lbl.gov - REFERENCE MEASUREMENT form - Mozilla Firefox
Where: Order by: source_year desc,s default Table-info
SOURCE NAME YEAROCC PUBLICATION_NAME e hutps://pdg0.lbl.gov - Measuremeny/ Footnote - Mozilla Firefox - *
AUBERT 2007 BG PR D76 052005 Where: Order by: id default
MS NODE SOURCE_NAMEYR SO OCREFID
51938 Find  reset
S032R66 AUBERT 2007 BG 51938 @
1 found
¥ https://pdgo.lbl.gov - Average/ Fitcontrol (1) - Mozilla Firefox =)ajx
found 1
QUERY WIS NODE SOURCE_NAMEYR 50 ocker| VHeT® Order by: label default  Table-info save
S032RE6 AUBERT 2007 B 5109 LABEL ALGORITHM #PAR CHI2 #DATA DATA TYPE MT Ds
R Find reset
Where: Order by: source_year desc,: default
— Do BR 23 58.0015279384 0T 0G 0G+ OR+ 0G" 0S* 05 45BR copy  [del
— copy  del
NODE  Refld NAME YEAROCOCcMEASUREMENT 1found Whe copy  del
1 found
S032R66 51938 AUBERT 2007 BC  0.927 +-0.007 +-0.012 Lt L 2007 BG 5193
| — EFERENCE/AUTHORS/INSTITUTIONS/VERIEIER/IG JP.C - Mozilla Eirefox
_ Ll Where: Order by: source_year desc,s default Tableinfo
_ Where: Order by: footnete |\, SOURCE NAME YEAROCC PUBLICATION_NAME FOREIGN TMP REFID
) 51938 Fin
| F_NODE LNKG SORT TEXT AUBERT 2007 BG PR D76 052005 51938 & cop
LABEL N
cop
T =
| S032R66 AU 1 The event samples in| i = cop
| S032R66 AU 2 The #r{D0 > K- e+ n cop
S032R66 AU 3 #italic{fl#subl+}(0) = 4 ork
1 found
gv: S032r66.dvi ==
= < | cop
e || Portrait| | 1.000 || Letter 3032r66.dvi Wed Aug 27 18:45:21 2008 coy
HQJA‘ H . 1 found g
QUERY
8/2i/08 18:45 Page 1 Author SortHide Institution SortHide Node Verifier
B. Aubert 1 del BABAR Collab. 1 del BABAR «
T(K=etw)/r(k=n¥) N/l NODE=s012R66 etal 0 del
ALUE vrs DocumENT I TEEN  coMmENT NODE-S032R66 Where:
0.021.40.012 OUR FIT
0.930:0.013 OUR AVERAGE Fra 1
o 00070012 76kit33 2 AUBERT 076G BABR e'e T(35) 1
TOEI0 T I0.08 =0 BEAN X LB ete = T(85) | LAHEL FC 7 .
0.90 £006 +0.06 584 ;zmwmnn 918 CLEO ete™ = 105 Gev Find  reset
091 2007 01t 250 ANIOS B Eaol P\\amp«adu:muj Do s 1 40 DO-» K- pi+ cov [
PThe e N IEET 1 “BLLE cEn T I ‘ NODE=5032Ra6:L INKAGE=AU = —T i 7m conr D
OBEAN U3C uses K j17 5, a5 well a5 K= ¥ 7, events and makes 3 smal phase-space O AR R AR, DO S032 129 2.0 DO > K+*(892)- e+ nu_e copy del
adjustment 1o the number of the T events to use them as &+ events. A pole mass of DO S032 143 5.0 DO -> KOS pi+ pi- pi0 copy del
2.00 + 0.12 + 0.18 GaV/c2 is cbtsined from the ¢ dependence of the decay rate e
27 CRAWFORD 918 uses K~ et 1, and K~ et i, candidates to measure & pole mass of S — Do 5032 18 0.7 DO -—> 2pi+ 2pi- copy del
21704703 Gev/c? from the ¢? dependence of the decay rate. 23 found v 3 »
2B ANJOS 807 messures 3 pole mass of 2.1% 04 £ 0.2 GeV/e from the g2 dependence O e < BT o
of the decay rate.

P. Zyla — September 2008 12
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@PDG Encodings (cont.) e

DOE Review

BERKELEY LAB

Citation: C. Amsler et al. (Particle Data Group), PL B667, 1 (2008) (URL: http://pdg.Ibl.gov)

Listings 1UP) = 3(0)

D* MASS

The fit includes D, DO, DE, D**, D*0, and D'* mass and mass
difference measurements.

VALUE (MeV. EVTS DOCUMENT ID TECN  COMMENT
1869.62 0.20 OUR FIT  Error includes scale factor of 1.1

1869.5 + 0.5 OUR AVERAGE

1870.0 £ 05 £1.0 317 BARLAG 90C ACCM 77~ Cu 230 GeV
1869.4 £ 0.6 L TRILLING 81 RVUE ete™ 3.77 Gev

® o o We do not use the following data for averases_fits_limits et

1875 +10
i 1| Summary Tables
E d H H n e Citation: C. Amsler et al. (Particle Data Group), PL B667, 1 (2008) (URL: http://pdg.Ibl.gov)
ings provide
n c o ] 1874 £ 5
1868.3 + 0.9
T CHARMED MESONS
. . 1876 %15 C = :E 1
e Listings Gt
absolute S| Dt =cd, D° = ct, D° =¢u, D~ =¢d, similarly for D*'s
$(25) mea
PERUZZI
e Py— 10—
« Summary Tables 07 =40
Meas| Mass m = 1869.62 £ 0.20 MeV (S = 1.1)
Listin Mean life 7 = (1040 £ 7) x 10725 5
« Conservation Laws P
VALUE (10-° ¢
1040 + 7 ( c-quark decays
10394+ 4.3+ M(c — £+anythine)/C(c — anvthing) = 0.006 £ 0.004 31
1033.6+22.17] M(c — D*(201( C 4
" i onservation Laws
ee o Wedon CP-violation decay-ra Citation: C. Amsler et al. (Particle Data Group), PL B667, 1 (2008) (URL: http://pdy
1075 +40 | Acp(Kgm* i
Acp(K¥2r™) = CP VIOLATION OBSERVED
1030 +80 =, Acp(variwi
O =
1050 +77 Acp(K gﬂ‘lﬂ )| Re(e) e (1.596 + 0.013) x 1
72 Acp(KerErts|  charge asymmetry in KOy decays
Egg igg i Acp(KSKE) = AL = weighted average of Ay () and A (e) (0.332 + 0.006)%
2 BAREAG G Acp(KT K™ 1% Ap(w) = [F(n~ptv,) = T(r T ,)]/sum (0.304 + 0.025)%
p(Ki K*0) = Ap(e) = [F(r~ et vy) — Mt e~ B,)]/sum (0.334 + 0.007)%
ACP( ) parameters for KE — 27 decay
Acp(rt ) [ngol = JAKY — 270 / (2222 4+ 0.012) x 1
: 00 L
HITR://PD) Acp(KS Ki7'+ AKKS — 2x0)|
T-violation decay-rat| [ny_| = |A(K‘Z — 7tz / A(Kg - (2.233 £ 0.012) x 1
Ar(KYKETtq wta)|
_ le| = (2[4 + |mool)/3 (2.229 £ 0.012) x 1
Dt — K*(892)° £H] sl [F] 0.9951 = 0.0008 (S
r, =162+ 0.0 Re(<'/) = (1~|npo/ny_|)/3 [f] (1.65 + 0.26) x 10~
r, =083+ 0.0 Assuming cPT

P. Zyla — September 2008 13
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Reviews production creee?] f

DOE Review

 Make review files available to authors
— Adopt all reviews to local plain TeX processing
— Create individual tar archives
— Post the archives for download

* Process modified/new reviews and post for
refereeing

— Convert new/revised reviews from LaTeX, MS-Word, RevTeX,
etc. to TeX macro package for PDG (TeXsis)

e |terate corrections and modifications

Not supported by database or programs

P. Zyla — September 2008 14
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< PDG

particle data group

DOE Review

*** Major RPP production tasks

- Literature search;
+ Arrange with literature searchers new literature search;
+ Input literature search into database;
+ Assign papers if multiple encoders per particle;
Allowcusbmized choicefor one of the B-meson
encodkers;
+ Create listsfor encoders and overseers;
+ Post new literature assignments on web;

+ Verify dl links paint to papers in SPIRES or are
available on joumal onlinepages;

+ Notify SPIRES about RPP papers not in their
database;

- Encodings:
+ Encode reference details,

+ Prepare instuctions for encodng: replace TEX and
references with PDG macros, etc;

+ Add new rarticle, decay mode, and/or new node if
needed;

+ Encode measurement, comment, footnote;

+ Create new fits, add nodes o existing fits if needed;

+ Perfom fits, aveleges, create ideograms etc;

+ View encoding in the printed form;

+ Adjust colunm sizes, if needed;

+ Create new particle listing;

+ Post new listing for checkng

+ Inform encoderloverseer the listing ready for checking;

+ Iterate corections and adjustments;

+ Periodically create and post Summary Tables and
Conservation Laws

+ Rearrange/update existingmeasurements;

- Verifications;
+ Prepare veiificatons per paper;
+ Prepare veiificatons per experiment;
+ Convert to pdf;
+ Create verifications web pages;
+ Post and chedk;
+ Email requests for veifies;

+ Update encadings if changes/corrections siggested by

veiifiers;

Editor major-tasks list

- Reviews;
+ Adopt all reviewsto local plain TEX processing
+ Create individua tar archives;
+ Postthe archives for downloal;
+ Process modifiednew reviewsand post for refereeing;

+ Convert new/revisedreviews from LaTEX, MS-World,
RevTEX, efc. to RFP TEXsis;

+ Iterate corrections and modificatiors;

- Monitoring progress;
+ Establishing status of papers for encadings;
+ Communicating outstanding papers to overseds;
+ Checkingstatus of reviews;

- Book production:

+ Perform firal:
fits;
averages;
momenta caculation (pdecay program);
other calculations, e.g. decay times (fincomprogram);
create ideograns;

+ Prepare:
history plds;
abstract;
authors list;
consulents list and other parts of introduction;
highlights of the edition;
illustetive key;
list of abbreviations (abbrev program);

summar%/ tables for eachsectims: bosons, leptons,
etc;
tabuar summary of mesas and baryons;
tests of consewvation laws (conlaw program);
individual reviews;
listings with ideograms and data driven reviews;
contents: mainand per section;
composeindex;
setup cola figures section;
+ Pagination (manual formating);
+ Quality control;
+ Postirg of materials for the publisher;
+ Communications with the publishe;
+ Mailing lists;

- Web edition of RPP;
+ Prepare in the web form:
history plots;
abstract;
authors list;
consultnts list and other parts of introduction;
highlights of the edition;
sumnar%/ tables for eachsectims: bosons, leptons,
etc;
tabular summary of mesms and baryons;
tests of conservation laws;
indvidual reviews;
listirgs with ideograns;
+ Create the partides and reviewscortents pages;
+ Prepare list of figures in reviews for download;
+ Qualty control;

- Booklet production;

+ Reviews;

adopt allrevews to local plain TEX processng in the
bodklet format;

create individual tar archives;
post the archives for download;
iterate corections and modificafons;

+ Prepare in the booklet form:
authors list;

summary tables for each sectims: bosons, leptons,
etc.;

tests of conservation laws;

indvidual reviews;

insde/outsidefront and back covers;
+ Qualty control;
+ Posing of materials for the publisher;
+ Communications with the publisher;
+ Mailing lists;

- Post production tasks:
+ Tag entries as published;
+ Archive fit average values and units;

+ Tag/ar%hive production environment, database, souce
s

€s;
+ Revert checked to nat-checked publication flags;

~

reecoeoe]| |

- Errata;

For listings ar summary tables:

+ Check whee the entry is listed in the listirgs,
sunmary tables

in RPP book, bodklet, and web posted files;

+ Identify the maindatabase entry to be modified;

+ Establishif the entry propagates onto other valies;

+ Correctentry in the productionand pdgLive
databases

+ Prepare cormrected files for posing;

+ Replace the affecedfiles;

+ Add an entry o eratafile;

For areview

+ Check where the entry appears in RPP book, bookkt,
and web posted files;

+ Correctthe saurce files and create corrected review;

+ Replace the affecedfiles;

+ Add an entry o ematafile;

*** Other computing tasks

- Coadinate PDG mirrors updates/ setp;

- Create RPP statistics;

- Address users questions and comments directed to
- RFP ordering systemmairtenance;

- Preparing self-contaired local versions of RPP web
edifion for different platforms;

- Improving RPP producion environmert structure;
- Devdoping utilities and new program features to improve

qudlity of RPP and efficiency of op

eration;

- Corfiguration/ mainenance /monitoring of backups and
archives;

- Maintain authors list;

P. Zyla — September 2008 15
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RPP 2008 production - :

DOE Review

PHYSICS LETTERS B
* 645 new papers |

e 2.7/78 new measurements
* 109 reviews

~ 10,000 email communications with editor needed

P. Zyla — September 2008 16
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Conclusions

DOE Review

Current system was conceptually
designed as a single user system with
communications via postal mail and fax

This limits the scalability of the system
and the type of possible improvements
(to email, web posting)

P. Zyla — September 2008 17
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DOE Review

1. Role of Search Engines

2. Production of the Review of Particle
Physics with the existing system

3. Why we need the computing upgrade
4. Requirements for the upgraded system

5. Computing upgrade project plan

Presented by Juerg Beringer (JBeringer@lbl.gov)

J. Beringer — September 2008 18
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®PD6 PDG Computing System \

DOE ReV|ew

 The presently used system dates back to late eighties
« NB: This is before the web was born

» At that time it was an extremely modern system that held up
amazingly well over such a long period of time

* Yet in spite of hardware upgrades from original VAX to
now Linux PCs, software philosophy still dates back to
single-user data entry on an ASCII terminal

J. Beringer — September 2008 19
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Upgrade is Urgent coered] f

DOE Review

« We can no longer handle current requirements w/o
great risk to data integrity and availability

— Amount of data, number of papers covered, and number
of reviews more than tripled since current system was
created

— Complexity of data (often involving searches) has grown
greatly

— PDG collaboration was very small, but has now grown to
170 physicists worldwide (all volunteers except in
Berkeley)

— Giving the HEP community electronic access to the
information in the PDG database requires a new system

J. Beringer — September 2008 20
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Uparade in Parallel rreeey
DOE Review P9

- Workload for “getting RPP' out” has risen to the point
where timeliness of publication is impacted and
scientific quality is threatened
T RPP = Review of Particle Physics, ie the “book”

« We no longer have a programmer in our group, as we
had previously for a long time

— Position eliminated during a budget crunch in 2000

 We need additional resources to carry out an upgrade

J. Beringer — September 2008 21

eeesssssssssssssss L AWRENCE BERKELEY NATIONAL LABORATORY I



@PDG Relying on Volunteers ’\| ;
DOE Review

« Without additional resources at LBNL, had to rely on
volunteer collaborators from Russia

— Prevented PDG computing system from collapse, but the
current system does not address our needs and is not
maintainable

— Prototype applications such as pdgLive show potential of a
new system for our users, and allowed to get a detailed
understanding of our requirements

Written in 2006
y Developed plan to address High-Level Requirements and Roadmap

problems of current system for PDG Computing
a Vetted by the PDG Im”e’HC?z;i?ﬁzééigi}%;;%?:ffﬁﬂbw(HOM

Advisory Committee

This document summarizes the high-level requirements for the upgraded
PDG computing system and proposes a roadmap for completing the
upgrade. It is intended to serve as a starting point for a cost estimate for
the completion of the upgrade project.

J. Beringer — September 2008 22
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Upgrade Plan Endorsed o] :

« Urgency of upgrade and need for additional resources
widely recognized in reviews, e.g. in reports of

— Director's Review of LBNL Physics Division (Nov '05)
— LBNL internal review of PDG computing (Dec '05)

— PDG Advisory Committee Meeting (Sep '06)

“We ... fully endorse the request of the
Physics Division to recruit 2 FTEs for two
years in order to place the remaining effort for
the computing upgrade on a secure basis.”

 NSF recognizes urgency of the computing upgrade and
grants a temporary increment of 0.2 FTE in its most

recent award (PHY-0652989)

J. Beringer — September 2008 23
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PDG Main Server

Master
Database
and Files

~_

PDG Web Server

Frozen
Database
and Files

(e.g RPP 2068)

\_//

Current Production System ... .

Editor
Interface
Database
Viewer
Auxiliary
Programs

pdglLive
(Database
Viewer)

~
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BERKELEY LAB
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Literature
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0(10,000) e-mails per
RPP edition personally .
handled by editor [~ *

Verifiers

Review
Authors

RPP User "
-
*

Referees

J. Beringer — September 2008 24
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Technical Details coered] f

DOE ReV|ew

« Hardware
— 2 Linux-based servers

« Software
— PostgreSQL, Apache Tomcat, Apache web server

— 0O(100Kk) lines of application code
» Fortran and C for auxiliary programs
« Kawa and BRL for user interfaces
« HTML and JavaScript

— Mimetex (tool to generate gif images from TeX snippets)
— TeX and TeXsis

« Database
— Small (ASCII dump is 40MB) but very complex database

— ~100 database tables, about 2/3 storing scientific information
J. Beringer — September 2008 25
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DOE Review

BERKELEY LAB

« System designed as single-user system and doesn't scale
— No support for concurrent data entry by multiple users
— No support for workflow management

« All data entry must go through editor

« Arcane, inefficient and error prone data entry method
— Editor interface basically only graphical SQL editor

* No support for producing Reviews
— Authors, referees and overseers communicate mostly by e-mail

— Updated review source files are circulated by e-mail and must
often be merged by overseer or editor

— Review authors have to deal with TeXsis (a special TeX-based
macro package used internally by PDG), or editor has to convert

from other formats J. Beringer — September 2008  2g
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Shortcomings (ll) rorre?] f

* No support for verification of Listing entries

— Proofs are sent by e-mail to verifiers hoping for a reply in case
of a problem (“no news is good news”)

« Lack of information on progress of Listings and Reviews

— Difficult to manage hundreds of people towards a timely
completion of RPP if current status is not known

« Current user interfaces are not maintainable long-term
— Arcane tools, programming languages (Kawa, BRL)
— Not documented
— But are very valuable prototypes of what we need

« Auxiliary programs written in Fortran (and C)
— Maintenance completely dependent on single retiree

J. Beringer — September 2008 27
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Computing Needs rorre?] f

A modern, modular, extendable, easy-to-use, maintainable
and well-documented computing infrastructure

* Production quality system — PDG data must be correct
— Extensive error-checking and cross-checking built into system

* Need to support all areas of our work, including in
particular:

— Decentralized, web-based data entry and verification for Listings
— Interaction with over 100 review authors

— Monitoring of progress in RPP production

— Programs for evaluation of data (fits, averages, plots, ...)

— Expert tools for editor, including creation of book manuscript and
static web pages (PDF files)

— Interactive browsing of PDG database similar to pdgLive
J. Beringer — September 2008 28
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Listings with Complex Fits

7~ DECAY MODES
7% maodes are charge conjugates of the modes below. “pE" stands for
:r:l: or K':E_ “¢ stands for e or u. “Neutrals”™ stands for +'s and/or :n-D's.
Scale factor/
Made Fraction ([;/T) Confidence level
Modes with one charged particle
I particle— = 0 neutrals > 0K%y, (B5.33+0.08) % S=1.4
("1-prong™)
2 particle” = 0 neutrals > UKEVT (B4.69£0.09) % S5=1.4
My [ T o [a] (17.36+0.05) %
Mg BT w7y [B] (36 =04 )x10—3
s e Taliy [a] (17.84+£0.05) %
e e Vol [6] ( 1.754£0.18) %
Iy h= = 0KY v, (12.14:0.07) % 5=1.1
Mg h e, (11.59-0.06) % 5=1.1
My T, [a] (10.904£0.07) % 5=1.1
Mo K™ w, [a] ( 6.9140.23) x 10—3
M1 h— = 1 neutralsy - (37.054+0.12) % 5=1.3
M h= = 1l (ex.K9) (36.51+0.12) % 5=1.3
3 =%, (25.9540.10) % 5=1.1
M4 T w0, [a] (25.5040.10) % 5=1.1
Ms 7= 7 non-p(770) v { 3.0 £32 )=x10-3
Mg K—m0 v, [a] ( 4.52+0.27) x 103
N7 1.5
. | * Total of 203 T decay modes .
BT 1.3
>« 82 branching fractions deter-
-, mined from constrained fit -
-, using 31 basis modes
Moy h~ = 3%, { 1.33£0.07) % 5=1.1
I b= =z 3l (ex. KO { 1.254£0.07) % s=1.1
Mo 30, { 1.174£0.08) % s=1.1
a7 7= 300 (ex.KD) [a] ( 1.0440.08) % 5=1.1
Mg K=3rlu_(ex. KD, i) [ (42 £21)x10—4
Mg = ar% . (ex.K?) { 1.6 0.4 ) x 103
Mo hantu (ex.K%n) [a] (1.0 0.4 )x 103
My K- =0 =20KY =0y 1, { 1.570.04) % 5=1.1
m— M3 K= =1 (7% or K% or +) v, ( 8.7840.33) x 103

'AT

~

rreereerr

BERKELEY LAB

A
‘III

25 muules
1016 %

#10

n2rlv,
9251012 %

L 4 T
£.99 + 008 &

rly

T
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17.84 £ 0.05 %

K30,
w——= Kntrnly
Kornly, T
T .\\\ K\—TI.,'.T
P § K2ndy,
| — N
D.‘Iliﬂ.ﬂz% K ﬂt
KKtrnv,
g Knvy KOKDmv,
Kv, KSKSRv.
0.691£0023 % KKmve
7% KKl
[~ K'Kg'v't
I 2 mtandy,
6| momty, N 3h2htnlv,
: frarlv,
2 htandy,
w3y 32kt
— 104 +00E %
v,
4
ety
R R
2
Fravg
199+ 008 %
0

]3




Review Articles

10. ELECTROWEAK MODEL AN

Revised September 2005 by J. Erler (U. Mexico) and P. Langacl
(Univ. of Pennsylvania).

10.1 Introduction

10.2  Renormalization and radiative corrections

10.3  Cross-section and asymmetry formulae

104 Precisiq The Cabibbo Angle and CKM Unif
10,5 W and
,E . Blucher ' and W.J. Marciano 2

titute, The University of Chicago, Chicy

National Laboratory, Upton, New Yoy

Taskawa (CKM) [1, 2] 3-generation g

h parameters (A, A, p,7) [3] nicely illus

10_3 [ ntral role played by A.

- The Muon Anomalo
F10°

4 Andreas Hécker! and

LCERN, CH-1211 G

2 Brookhaven National Labora
10°

The Dirac equation predicts a muon magng

fi il ratio g, = 2. Quantum loop effects lead t
10~

parameterized by the anomalous magnetic m

_ 9
="
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REVIEWS, TABLES, AND PLOTS

Constants, Units, Atomic and Nuclear Properties

1. Physical constants (rev.) ar
2. Astrophysical constants (Tev. ) 08
3. International System of Units (S51) 100
4. Periodic table of the elements (rev.) 101
5. Electronic structure of the elements (rev.) 102
. Atomic and nuclear properties of materials 104
7. Electromagnetic relations (rev.) 106
&, Naming scheme for hadrons 108
Standard Model and Related Topics
0. Quantim chromodynamics (rev. ) 110
10. Electroweak model and 119
constraints on new phyvsics (rev. )
11. The Cabibbo-Kobayvashi-Maskawa 138
quark-mixing matrix (new)
12, €'FP wviolation (rev.) 146
13. Neutrino Mass, Mixing, & Flavor Change (rev.) 156
14, Quark model (rev.) 165
15. Grand Unified Theories (rev.) 173
16. Structure functions (rev.) 181
17. Fragmentation functions in ete— 1495

annihilation {rev. )

Astrophysics and cosmology
18. Experimental tests of gravitational theory (rev.) 205

10. Big-Bang cosmology (rev.) 210
20. Big-Bang muclecsynthesis (rev. ) 220
21. The coemological parameters (rev.) 224
29, Dark matter (rev.) 233
23, Cosmic microwave background (rev.) 238
24, Cosmic rays (rev.) 245

Experimental Methods and Colliders
25, Accelerator physics of colliders (rev.)
26. High-energy collider parameters (rev.)
27. Passage of particles through matter (rev.)

[ e ey i)
[ B e
[Ty ]

25, Particle detectors (rev. ) 271
29, Radicactivity and radiation protection (rev.) 203
30, Commonly used radicactive sources 206

Mathematical Tools or Statistics, Monte Carlo,
Group Theory

31. Probahility 207

32. Statistics (rev.) 301

33, Monte Carlo techniques {rev.) i

34. Monte Carlo particle numbering scheme (rev.) 314

34, Clebach-Gordan coefficients, spherical 318
harmonics, and d fimctions

36. 5U1{3) isoscalar factors and representation 319
matrices

37, SUin) multiplets and Young diagrams 320

Kinematics, Cross-Section Formulae, and Plots
38, Kinematics 221
39. Cross-section formulae for specific proc. (rev.) 325
40, Plots of cross sections and related 328

MAJOR REVIEWS IN THE PARTICLE LISTINC
Gauge and Higegs bosons

The Mass of the W Boson (rev. ) 3
Triple Gauge Couplings (rev. ) 3
Anomalous W/Z Quartic Couplings (rev.) 3
The Z Boson (rev.) 3
Anomalous Z 2, Zvyvy, and £ZV Couplings (rev.) 3
Searches for Higgs Bosons (rev.) 3
The W' Searches (rev.) el
The Z' Searches (rev.) 4
The Leptoquark Quantum Numbers (rev. ) 4
Axions and Other Very Light Bosons 4
Leptons
Muon Anomalous Magnetic Moment (new. ) 4
Muon Decay Parameters (rev.) 1
7 Branching Fractions (rev.) 1
7-Lepton Decay Parameters 4
Number of Light Neutrino Tvpes 4
Neutrinoless Double- 3 Decay (rev.) 1
Solar Neutrinos Review (rev. ) 4
Quarks
Quark Masses (rev.) il
The Top Quark (new) 5]
Free Quark Searches i
Mesons
Peeudoscalar-Meson Decay Constants 5
Note on Sealar Mesons (rev.) &
The n(14407, f1(1420), and f1{1510) {rev.) 5!
Rare Kaon Decays (rev.) B
Ké and Kn?s Form Factors (rev.) &
CPT Invariance Tests in Neutral K Decay i
C'P Violation in Kg — 37 &
Vid, Vs Cabibbo Angle, and CKM Unitarity (new) s
CFP-Viclation in K Decays (rev.) i
Dalitz-Flot Analysis Formalism (new) T
Review of Charm Dalitz-FPlot Analyses (rev.) T
D" D" Mixing (rev.) 7
Production and Decay of b-flavored Hadrons (rev.) T
Polarization in B Decays (new) 8
BB Mixing (rev.) 8
Determination of Vi, and Vi (new) i
Branching Ratios of ¢+(25) and ¥ g, 12 (rev.] ]
Non-g7 Mesons (rev. ) i
Baryons
Barvon Decay Parameters ]
N and A Resonances (rev.) 0
Pentagquark Update | new ) 10
Radiative Hyperon Decays 10
Charmed Baryons (rev.) 10
A} Branching Fractions 10
Miscellaneous searches
Supersvmmetry (rev.) 11
Dwvnamical Electroweak Symmetry Breaking (rev.) 11
Searches for Quark & Lepton Compositeness 11
Extra Dimensions {new) 11

Additinnal Feviews and WMotes relate] to specific particles
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(e.g RPP 2008)
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Interface
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Note: Some interaction via e-mail, phone etc will remain, but is not shown here
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®PD6 Planned System R
DOE Review

i‘{: ----- 1| Web applications:

‘:;:C - Each collaborator sees a set of >

his responsibilities

f( < tools (interfaces) that are tailored to ~"““'{};:,. I

Encoders and
Oversee

1+ Same login/environment for all tools

— Screens update automatically when
< changes are made through other tools

rs
-
-
-
-
-
-
-
-

e
Verifiers o

. < * Modular system > f

— New tools can be easily added as plug- | /7
ins to a well defined framework

~_

Note: Some interaction via e-mail, phone etc will remain, but is not shown here

Review
Authors

Refe

J. Beringer — September 2008 32
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DOE Review

« Encoder interface and Literature Search interface

— Future primary data entry interfaces
— Task driven, easy-to-use tools for non-experts

— Single-user prototype available but needs to be redesigned as
production-quality tool for concurrent usage

« Database viewer (pdgLive)
— Web-based application for browsing of database contents
— Dynamically generates web-pages in format similar to RPP book
— Used both for pdgLive (on published RPP edition),
— And as tool to inspect new entries during encoding process
— Provides direct links from RPP entries to SPIRES to actual papers
— Current version of pdgLive is not maintainable, must be replaced

J. Beringer — September 2008 33
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particle data group

DOE Review

 Verifier interface

— Manage verification process and provide web page for verifiers to
report their acceptance or corrections

* Review author interface
— Keep track of status and responsibilities for each review
— Manage different versions during authoring and refereeing

« Editor interface
— Expert-only web-based GUI to edit raw content of PDG database

— Only used by editor

— Diminishing role as most data entry tasks will be done
decentralized through Encoder Interface

- Status Reporting

— Reports on progress of Listings & Reviews

J. Beringer — September 2008 34
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particle data group

DOE Review

« User Profile Management and Configuration

— Users (including collaborators) can create a profile, order
products, and update their address and preferences

— Configuration tool allows coordinators and editors to assign
responsibilities

* Mailing System

— Send messages to different groups of users, e.g. to announce
availability of new RPP edition, to remind collaborators about

deadlines, etc.
 Interface for updating Institution Database

- Additional smaller applications can be added easily
when needed once the framework is available

J. Beringer — September 2008 35
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- Data analysis environment

— Environment with both access to PDG data and to numerical
algorithms, data analysis and graphics tools (for example
ROOT, CERN libraries, ...)

— Preferably has option to work interactively

« Auxiliary programs and scripts
— Fitting, averaging, graphics, production of TeX files for Listings
— Used directly by editor and indirectly through encoder interface
— Ultimately based on above data analysis environment

« System Monitoring

— Scripts and web pages that alert us as early as possible to
problems (e.g. web server down, low disk space, etc.)

J. Beringer — September 2008 36
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Challenges (l) rorre?] f

DOE Review

- Distributed data entry
— Concurrency issues (locking) to be addressed in the design

— Need to define exactly when changes become visible to other
collaborators

— Editor must still sign off each individual entry / change

« Use of TeXsis and TeX needs to be rethought
— Use of TeX unavoidable for printed book(let),
— but not ideal for web output

— How to efficiently display equations in a web browser?
 |Investigating jsMath, MathML, conversion to gif images, ...

 Browser and platform independence for data viewer
— Use existing libraries where possible

J. Beringer — September 2008 37
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' PDG Challenges (ll) rorre?] f

DOE Review

« Database structure and contents

— Current database structure for scientific information non-optimal
since some modern database features were not available or
efficient when current system was designed

» Need middleware to address this

— Improve separation between content and output format
» Use of TeX snippets in data entries

» Non-unique specification of particles (e.g.”"K_s”*0” prints same as
“KAO_S”)

— Concurrency requires additional locking information
— Workflow information needs to be added / redesigned
— Mechanism for history and errata needs to be revisited

« All changes (to the database) must be made incrementally
without jeopardizing the ongoing production of the Review

J. Beringer — September 2008 38
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Conclusions coeeerd]

« An upgrade of the aging PDG computing system has
become critical

 We have a clear understanding of the requirements for
the future PDG computing system

 We have identified a team of experienced LBNL
computer scientists for the design and implementation
of the upgrade
— Supplemental DOE funding for FY08 allowed us to work out
system architecture and project plan
- THANK YOU!

— See following slides by Cecilia Aragon

J. Beringer — September 2008 39
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1. Role of Search Engines

2. Production of the Review of Particle Physics with the
existing system

3. Why we need the computing upgrade

4. Requirements for the upgraded system

5. Computing upgrade project plan

Presented by Cecilia Aragon (CRAragon@lbl.gov)

C. Aragon - September 2008 4)
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Exiifxtdl Computing Redesign Goals ~ ~r=
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DOE Review

« Expand current functionality
— Move to more modern, scalable system with multi-user capability

* Modularity and flexibility

— Use industry standard frameworks rather than custom, one-of-a-
kind code

— Easy to add new tools into framework
- Usability
— Apply best practices such as user-centered design and standard
usability metrics for interface evaluation

— Consistent interfaces tailored to individual roles; view updates
automatically when changes made to another component

* Long-term maintainability and documentation
* Production quality system

C. Aragon - September 2008 41
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Summary of PDG System /\I ‘.«

DOE Review Functions
Web
applications Internal PDG
(remote access ppg applications
to PDG) resources (run locally)
- engodgr interface _ jatabases - RPP production
- editor interface  _ gocuments - scientific apps
- PdQL.’VG. (viewer)  _ repositories - auxiliary programs
- monitoring - algorithms - efc.
- efc. - libraries
- tools
- accounts

Note: common resources

C. Aragon - September 2008 492
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 Proposed architecture must be
— Adequate to fulfill functional requirements
— Flexible to accommodate further extensions/modifications
— Scalable to cope with ever-increasing load

— Lean system (easy to maintain)
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« Chosen technologies must be

— Suitable for specific PDG problems
* “one size does not fit all”

— Stable and mature - production system

— Sustainable in the long run (~10 years from now)
* based on standards

— Popular
« another guarantee for stability

— For which there is sufficient expertise (at LBNL)

— Relatively easy to learn and deal with

— Free (open source, GPL, etc.)
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 The process should
— Adhere to widely-adopted practices
— Be well-documented (including the code itself)

— Minimally personalized (to facilitate long term code

maintenance)

— Maximally efficient (use existing tools, components, libraries)
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maixds Three-Tier Web Architecture

Web Browser Web Application Server Resources
J2EE |
: ersisienc —>
Execute : JSP | Yoo RDBMS
AJAX : i Sess |
JEVENI | HIZP Serviets eesion | File /O[F== u
Web pages W HTML i | 1™ | Files
(HTML, | Algorithm Execution | —
JavaScript) : JS i | r
- interact with user , Libr
- input processing ; %3’;?’(’3;:Ciygﬁg7": pszA,/-ItL - objegt—r elational{t mapping !
_d : -AJA u - S8SSioNs SUpPpPo Access :
o I{g:rli‘zlc page - static HTML pages - user authorization | —— R
Y - JavaScript libraries - complex application logic | (CVS)
- rendering of formulas - interface to legacy code |
(jsMath, mathML) - monitoring, etc.
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 J2EE-based Web Application Framework
— Commonly used industry standard (ex: eBay - 1B transactions/day)
— Dynamic HTML generation
— An infrastructure for building scalable, distributed Web apps
— A number of useful services/mechanisms (ORM, sessions, etc.)
— Leverage from broad community
— Employs component-based development approach
— Multiple implementations exist (free examples: GlassFish, JBoss)

« AJAX-enabled Web pages on the client side
— User-friendly and highly interactive GUI behavior
— De-facto standard for Web pages
— Asynchronous interaction with the Web server
— “Smart” user input (auto-suggestion/auto-completion “as you type”)
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Programming Languages

« Select minimal set of programming languages that meet
requirements and are widely accepted

— Java and JSP for the Web Application Framework backend
— JavaScript for client-side HTML (AJAX)
— Python API for programmatic access to database

A
I!I‘

* Benefits of leverage from broad community of developers
— maintainability
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 Legacy FORTRAN applications
— Restructured as libraries (to be usable as resources)

— Migrated onto the unified high-level database access API
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Key Computing Personnel

Cecilia Aragon (50%)

— Computer scientist/architect/programmer, 20+ years
experience in computing including physics applications and
user interface design; PhD in CS from UC Berkeley. Most
recent project: Sunfall for the Nearby Supernova Factory.

Igor Gaponenko (25-50%)

— Computer software engineer/architect, ~20 years experience
in scientific databases and automation of HEP experiments;
MS physics/CS. Most recent project: BaBar.

Computing professional (100%)

— Web application software engineer/user interface designer,
experience in scientific databases, physics experiments

Advanced Computing for Science (ACS) Department
staff at LBNL (up to 25%)

— multiple skill sets in physics computing, consulting expertise,
including all technologies in architecture plan

Work will be performed in close collaboration with
PDG physicists (J. Beringer, O. Dahl, P. Zyla)
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 Initial Design and Planning

« System Architecture

 Database Abstraction Layer

« Data Analysis Environment

 Encoder Interface and Literature Search Interface
 Database Viewer

 Review Author Interface

* Other System Tasks
— Refactor Existing Auxiliary Programs
— User Profile Management/Mailing System
— Status Reporting
— System Monitoring
— Verifier Interface
— Institution Database Interface
— Editor Interface

Final System Integration and Test
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Computing Project Plan
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« We have prepared a WBS
(Work Breakdown Structure)
and Gantt chart ""’
— Upgrade requires 2 FTEs for 2 foﬂ
years (4 FTE-years) bniaaas
— See WBS link on agenda page for | \ :;
the detailed project plan '“’?i;_i
* Includes task breakdown and | il
resource allocation =1l s
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WBS Task Name

Q.

SRR Ol B W N~

Initial Design and Planning
Database Abstraction Layer

Data Analysis Environment

Encoder Interface/Lit. Search Int.
Database Viewer

Review Author Interface

Refactor Existing Auxiliary Programs
User Profile Management/Mailing
Status Reporting

10. System Monitoring

11. Verifier Interface

12. Institution Database Interface
13. Editor Interface

14. Final System Integration
— Note that design phases for some components are shorter because of IHEP prototype

Start
8/1/2008
9/26/2008
2/4/2009
10/1/2008
5/21/2009
1/11/2010
10/1/2008
2/22/2010
4/2/2010
5/20/2010
5/20/2010
4/2/2010
6/30/2010
7/22/2010

Computing Project Plan
High level WBS (4 FTEs total effort)

End
9/25/2008
2/3/2009
2/27/2009
7/8/2009
1/8/2010
2/19/2010

10/20/2008

4/1/2010

5/19/2010
7/6/2010

6/29/2010
4/16/2010
7/21/2010
9/30/2010

Ny

? A
Frreerer ‘m
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« Design of framework so new tasks can easily be
added

* If necessary, can de-scope individual tasks and still
accomplish main goals
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1. PDG is different from commodity interfaces
— Database structure for scientific information
— Non-ASCI| formats for particles
— Use of custom formatting macros and TeXsis

» Mitigation: careful design, staff experience in building

physics systems

C. Aragon - September 2008 57

Eeeeessssssssssssn L AWRENCE BERKELEY NATIONAL LABORATORY I



~
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2. Technology risks
— J2EE, Python platform stability

» Mitigation: industry standard, weight of community
(ex. RHEL)

3. Internal risks
— Underestimate amount of work, loss of staff
» Mitigation: incremental plan (do highest priority

items first), use industry standard technologies,
large pool of expertise at LBNL
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Summary

 New system capabilities achievable within
planned 2-year timeframe

Multi-user

Usable

Long-term maintainability

Positioned for future development
Well-documented

Uses widely accepted programming languages
Training and transition plan

Consulting staff at LBNL available during and after
2-year development period

* High-level system architecture and project
plan have been developed
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Conclusions

DOE Review

« Current computing system can no longer support
PDG work
 Timing is critical — LHC is here
« Supplemental DOE funding for FY08 made it possible
to work out a detailed project plan
— Addresses needs of PDG
— Minimal, lean, efficient
— Extensible system
« Computing team is in place at LBNL to carry out

upgrade work
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Juerg Beringer
JBeringer@Ibl.gov

Piotr Zyla
PAZyla@lbl.gov

Cecilia Aragon
CRAragon@lilbl.gov
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